Introduction
The aim of this paper is to relate geomorphological evidence of landscape evolution to the tectonic processes in the This new interpretation gives an insight into the long history of base level and environmental change, which in mm constrains models of the tectonic evolution of this part of the Transantarctic
Mountains.
Approach and Assumptions
The crux of our approach was landform mapping at a scale of 1:250,000. The resulting map has been published, together with an explanation of the methods and landforms, by Denton Figure 2 . A key assumption in any such morphological analysis is that different slope forms and associations can be recognized and used to infer past environmental conditions. For example, the implication is that a landscape of buttes comprising rectilinear slopes topped by steep cliffs and rising abruptly above a flat-lying plain reflects not only structural control but also the operation of a particular assemblage of processes (Figure 3 ). Rectilinear slopes and cliffs reflect the balance between rock strength and processes which are able to remove any weathered material made available [Selby, 1993] . The surrotmding plain is the result of processes which are sufficiently powerful to remove any weathered debris supplied from the adjacent slopes. It is important to note the association between Pliocene Sirius Group deposits and the higher surfaces and associated inselbergs. There is an implication that these high-level surfaces, like the overlying deposits, may be Pliocene in age, as argued by Van 
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Landscape Evolution
The nature, spatial relationships, and age of the various landform associations provide the basis for reconstructing the sequence of landscape denudation and the climatic environments involved. We assume that the high upper and intermediate planation surfaces are the oldest elements of the landscape. Since inselbergs associated with the intermediate surface comprise parts of the upper surface, it is tempting to suggest that the lower of the two surfaces is younger. However, it is quite possible that both surfaces formed contemporaneously but with their detailed morphology influenced by lithology. The valleys and dissected rectilinear ridge landscapes are cut into the two surfaces. This is illustrated by the way the surfaces are progressively dissected toward the coast and by the way the remnant inselbergs and peaks lie at comformable or slightly lower altitudes than the adjacent surface from which they have been eroded.
The downcutting seems to be fluvial in origin. This is illustrated by the integrated pattern of the tributaries, the sinuosity of the main valleys, the presence of valley benches, and the way the valleys are graded to near sea level. These different methods of calculating amounts of denudation agree closely. Together, they suggest that erosion has removed an irregular wedge of rock more than 4 km thick at the coast and tapering to less than 1 km 75 km inland.
Model of Landscape Evolution
It is possible to bring together the various strands of evidence and to present a hypothesis of the evolution of the Dry Valleys which synthesises geomorphology, tectonics and climate. We suggest the area begins as one flank of an extensional rift (Figure 10a Subsequently, there was a phase of renewed uplift along the mountain front (Figure 10e ). This was sufficient to drain the fjords and to create reverse slopes in both Wright and Taylor Valleys. Continuity of slopes across mountain front faults suggests that this recent uplift has not reactivated any faults.
The age of the various stages of landscape evolution is constrained on the one hand by apatite fission track evidence that rapid denudation began 55 m.y. ago [Fitzgerald, 1992; Gleadow and Fitzgerald, 1987] . This implies that the planation surfaces and valleys formed after this date. On the other hand, denudation was largely complete by 15 Mal as indicated by the age of the surficial deposits on valley-side slopes (Figure 10c ). The timing of the subsidence of the Dry Valleys block to an interval between >9 and <3.5 m.y. ago is constrained by the age of marine sediments in the mouths of Wright, Taylor, and Ferrar Valleys (Figure 10d) .
The ages attributed to the stages of landscape evolution in the model raise one major difficulty, namely, the Sirius Group deposits thought to have been emplaced less than 2-3 m.y. ago by the main ice sheet. If so, then their preservation only on the oldest relict elements of the landscape implies that the planation and valley incision has occurred subsequently. However, the presence of older deposits on these lower dissected slopes and valleys presents a difficulty; it implies that there has been no significant landscape modification in the last 15 m.y. So it is necessary to find an alternative explanation for the age and location of the Sirius Group deposits. At present we have no satisfactory explanation, but it is useful to highlight two further arguments suggesting that the Sirius Group deposits in the Dry Valleys cannot be Pliocene in age. First, we have shown elsewhere that it is possible to fix the limit of those East Antarctic 
Wider Implications
Although the model of landscape evolution is tentative and incomplete, it has the merit of integrating the sequence of landscape evolution with tectonic evidence and producing a combined interpretation which is consistent. There are several important implications for our understanding of the evolution of passive continental margins.
The landform evidence suggests that since continental separation, denudation has removed a wedge of rock over 4 km thick at the coast and 1 km thick 75 km inland. At the same time, . The apparent youth of the Sirius group deposits is the one piece of evidence that does not fit our geomorphological reconstruction. We have no accepted explanation for the apparent age of the Sirius Group deposits. We would simply note that our geomorphic reconstruction is underpinned by a considerable number of absolute dates and that it agrees well with all other known geophysical evidence. While we recognize that we have studied only one block of the Transantarctic Mountains, the conclusions reached here may have wider implications. Denton 
